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(54) Delivery device for injectable materials 

(57) The invention pertains to a delivery device for 
controlling the injection of discrete quantities of fluid in- 
jectable materials through a conduit such as a hypoder- 
mic needle or a catheter The delivery device is coupled 
to a pressurized driving fluid source, and the control 
means provides controlled passage of pressurized driv- 
ing fluid into a syringe body to act against a piston which 
forces the fluid injectable material out the needle or cath- 
eter. 

In addition to the delivery device, the invention in- 
cludes a needle depth guide which is preferably used in 
combination with the delivery device for cosmetic appli- 
cations when a hypodermic needle is used to deliver a 
fluid injectable material to the dermis. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to the field of injection 
devices wherein a quantity of an injectable material may 
be delivered into humans or other mammals. More par- 
ticularly, the invention relates to delivery devices, and the 
injection of materials therewith, where the quantity of the 
material delivered by the device must be closely moni- 
tored and/or the exact position at which the material en- 
ters the body must be closely controlled. 

Background Art 

Injectable materials for human and other mammali- 
an uses are typically injected into the body through a de- 
livery vehicle such as a hypodermic needle. This type of 
needle is generally a hollow tube terminating at one end 
in a sharp tip. The needle is typically coupled to one of 
several known delivery devices which feed the needle, 
such as a syringe body (to form a hypodermic syringe), 
or tubing leading to a bag or other container, in the case 
of larger volumes of injectable material. 

The hypodermic syringe body provides a stable, 
sterile environment in which a volume of the injectable 
material may be held for direct injection through the nee- 
dle. It also provides a physical platform that an operator, 
such as a physician or nurse, may grip to control the 
depth and orientation of the needle during the injection 
of the injectable material into the human, or other mam- 
malian body. In order to pass the injectable material from 
the syringe body through the needle, a plunger, having 
a piston formed on the forward end thereof, is recipro- 
cally received within the syringe body. By pushing the 
plunger inwardly of the syringe body, the piston is forced 
inwardly of the syringe body to displace the injectable 
material in the syringe body through the needle. 

One prior art use of hypodermic syringes is as a de- 
livery system for collagen, sold under the trade names 
Zyplast® and Zydenm® by Collagen Corporation, Palo 
Alto California, which may be used for cosmetic or other 
purposes. In this application, the syringe is used to de- 
liver a quantity of collagen interdermally to eliminate an 
undesirable cosmetic appearance of the skin at that lo- 
cation. For example, where, as a result of an unrelated 
surgery, body tissue does not fully support the overlying 
skin (epidermis), collagen may be injected under the ep- 
idermis, deep into the dermis, to provide a supporting 
mass. Likewise, where an individual has undesired wrin- 
kles which are superficial, collagen may be injected just 
under the epidermis, to increase the volume of tissue un- 
der the epidermis surface to minimize or eliminate the 
wrinkles. 

Using a hypodermic syringe to inject the required 
amount of collagen at a particular location within the der- 



mis requires a substantial degree of skill. In particular, 
the practitioner injecting collagen must simultaneously 
control the depth,, orientation arK^position^of vthe^needle^ 
at a particular injection site, while providing an inward 

s force on the plunger that is sufficient to force a controlled 
volumetric flow rate of high viscosity collagen out of the 
needle and into the exact location in the dermis that will 
provide the desired cosmetic effect. Each of the individ- 
ual parameters of plunger force, needle depth, needle 

10 orientation and needle position independently contribute 
to the ultimate cosmetic effect of the injection. However, 
the structure of a typical hypodermic syringe can make 
simultaneous control of these different parameters diffi- 
cult for even skilled practitioners. In particular, to force 

15 the collagen through the needle, the practitioner must ar- 
ticulate the thumb of the hand holding the syringe to the 
back of the rearwardly extending plunger while simulta- 
neously wrapping two or more fingers about the syringe 
body or over the flange at the back of the syringe body. 

20 Then, the practitioner must press the plunger inwardly of 
the syringe body to physically displace the collagen in 
the syringe body, and thus, force the collagen out of the 
needle. As a result, during the period in which the prac- 
titioner must exercise precise control over the location of 

25 the needle tip, the needle tip is positioned several inches 
from the nearest portion of the practitioner's hand. Addi- 
tionally, the syringe effectively pivots about the practi- 
tioner's fingers. Therefore, any movement of the practi- 
tioner's thumb on the plunger that is not collinear with 

30 the plunger will result in an equal and opposite move- 
ment of the needle tip. Such movement, when the needle 
is already positioned at a precise location in the dermis, 
will move the tip out of position and the collagen will be 
mis-delivered. 

35 The locating of the needle tip at the proper depth 
within the dermis is also difficult for the practitioner. To 
engage the tip of the needle at the proper injection depth, 
the practitioner may move the needle inwardly and out- 
wardly with respect to the surface of the skin (epidermis). 

40 However, there is no visual reference point, other than 
the end of the syringe body, from which the practitioner 
can easily determine the extent that the needle extends 
into the dermis. Thus, the needle tip may be placed too 
deep, or too shallow, for the intended application. Addi- 

45 tionally, as the practitioner depresses the plunger to dis- 
place collagen from the needle, the entire syringe may 
rock back and forth and thus vary the depth of the needle 
tip at the injection site. 

To further complicate the collagen injection regimen, 

so a practitioner typically does not inject a preselected 
quantity of collagen to create a desired cosmetic effect, 
but instead typically determines the total injection quan- 
tity by monitoring the effect of the injected collagen on 
the injection site during the injection. As the injection site 

55 begins to take on the desired appearance, the practition- 
er must closely control the quantity of collagen leaving 
the needle to ensure that the overall quantity of collagen 
ultimately entering the injection site does not exceed the 
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quantity necessary to provide the desired cosmetic ef- 
fect. It should be appreciated that the person (practition- 
er) injecting thecotlagenmusthave^good;' steady controi-- 
of the fingers, hand and arm and also have excellent 
eye-hand coordination to be an effective provider of cos- 
metic collagen injections. These qualities are not always 
present in individuals, and this has limited the availability 
of collagen therapy to patients. 

In addition to the cosmetic applications for injectable 
collagen described above, there are newly developed 
applications for treatment of urinary incontinence and 
rectal incontinence. These latter applications require de- 
livery of larger quantities of injectable collagen to a pre- 
cise location within the body. And, although a catheter 
rather than a needle may be used at the point of injection 
in some instances (treatment of urinary incontinence for 
example), accurate delivery of quantity of injectable ma- 
terial is very important. 

Therefore, there exists a need in the art to provide 
a delivery device for materials, including collagen and 
other injectable materials which provides at least one of 
the following: (i) improved control over the delivery of the 
material by the device, including the rate of delivery and 
the overall quantity of the material delivered; (ii) im- 
proved operabiltty, to reduce the effect of the operator's 
actuation of the syringe plunger on the position of the 
needle in the dermis for cosmetic applications; and (iii) 
an easily usable means of determining the depth of pen- 
etration of the needle into the dermis for cosmetic appli- 
cations, to ensure proper delivery of collagen, or other 
materials, to a desired injection site. 

SUMMARY OF THE INVENTION 

The present invention provides a delivery device for 
injecting discrete quantities of a material, such as colla- 
gen, in dermal, sub-dermal or other locations in humans 
and other mammals. The invention includes a syringe 
holding member, within which a syringe may be remov- 
ably mounted, and a metered source of power, such as 
a pressurized pneumatic source, to selectively power the 
syringe piston forward in the syringe to displace selecta- 
ble quantities of injectable material from the syringe. 

In the preferred embodiment, the delivery device in- 
cludes a conformable syringe-receiving housing which 
may be held in the hand, a trigger member which is se- 
lectively positionable to communicate fluid under pres- 
sure, including a liquid or a gas, to the syringe piston, 
and a pneumatic control system coupled to the trigger 
member to control the flow of pressurized fluid to the sy- 
ringe plunger. The trigger member is actuable between 
an "on" position to provide a flow of pressurized fluid to 
the syringe body, and an "off 1 position to prevent the pas- 
sage of fluid into the syringe body and to vent the gas 
volume between the piston and the control system. 

In a more preferred embodiment of the invention, for 
cosmetic applications, the delivery device includes an 
adjustable needle depth gauge to provide a visual and/or 



physical indication of the extent of needle penetration 
into the dermis to allow the practitioner of the delivery 
device to ensure delivery of the- injectable 1 material to the 
proper location within the dermis at the injection site. 

s Preferably, the depth gauge is mounted about the sy- 
ringe needle, and is adjustable on threads provided on 
the distal end of the syringe body. 

The extension of the needle past the end of the 
depth gauge is calibrated to equate with the preferred 

10 depth below the surface of the skin at which the product 
in the syringe is to be delivered. The practitioner of the 
delivery device can thus precisely deliver the injectable 
material into a specific location under the epidermis. Al- 
though the depth guide is of particular utility when cou- 

15 pied with the preferred delivery device configuration, the 
depth guide may also be used in conjunction with any 
needle or tube type delivery device where the portion of 
the needle or tube extending from a baseline position is 
critical to the delivery of the material to a desired location. 

20 These and other features of the invention will be ap- 
parent from the following description of the embodi- 
ments, when read in conjunction with the following draw- 
ings, wherein: 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of the preferred con- 
figu ration of the delivery device of the present inven- 
tion; 

30 

Figure 2 is a sectional view of the delivery device of 
Figure 1 at 2-2; 

Figure 3 is a partial sectional view of the control 
3S valve system of the delivery device of Figure 1 in the 
closed, or non-delivery position; 

Figure 4 is a partial sectional view of the control 
valve system of the delivery device of Figure 1 
40 wherein the trigger has been partially depressed to 
close the control system relief bore; 

Figure 5 is a partial sectional view of the control 
valve system of the delivery device of Figure 1 in the 
45 fully open position; 

Figure 6A is an enlarged view of the needle depth 
guide of the delivery device of the present invention; 
and 

so 

Figure 6B is an enlarged view of the needle depth 
gauge of Figure 6A moved to a second position. 

DESCRIPTION OF THE PREFERRED 
55 EMBODIMENTS 

The present invention provides a delivery device for 
delivering a fluid or other injectable material into desired 
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locations in humans and other mammals. Although the 
invention is primarily directed to the injection of collagen, 
the invention isequally well suited to tire injection of other 
viscous fluids or injectable materials through a needle or 
other delivery vehicle/conduit, such as a catheter, into 
humans and other mammals. The invention is also par- 
ticularly well suited to the injection of such materials 
where different portions of the volume of the material in 
a delivery device such as a syringe are injected into one 
or more injection sites in a single patient during multiple 
insertions of the needle or catheter into that single pa- 
tient. In addition, the invention is equally well suited to 
situations where the quantity of material introduced dur- 
ing each injection is critical or is determined by monitor- 
ing the effect of the material on the patient as it is inject- 
ed. 

Referring now to Figure 1 , a perspective view of the 
most preferred embodiment of the invention, including 
delivery device 10 and pneumatic supply 100 is shown. 
The delivery device 10 generally includes a conformable 
body 1 2 having a syringe 40 with injectable material such 
as collagen selectively receivable therein. (Best shown 
in Figure 2). The body 12 is configured to fit easily in a 
practitioner's hand, such that a trigger 14 thereon may 
be easily actuated between an "off 0 , preferably extend- 
ed, position and an "on", preferably depressed, position. 
The body 1 2 of the delivery device 1 0 preferably includes 
a separable syringe housing 16 and a valve housing 18 
connected at a fitting 20, such as a bayonet or j-lock fit- 
ting, which permits easy separation and re-connection 
of the syringe housing 1 6 and the valve housing 1 8. (Best 
shown in Figure 2). 

The syringe housing 1 6 includes a front opening 26 
through which the distal end portion 41 of a syringe 40 
projects, and the valve housing 1 8 includes a rear fitting 
portion 22, preferably configured as a quick disconnect 
luer fitting, to allow quick connection, and disconnection, 
of a pneumatic supply 1 00 to the body 1 2. The trigger 1 4 
is connected to the syringe housing 1 6 about a pivot point 
within the syringe housing 16 (shown in Figure 2), and 
may be moved about the pivot point between an extend- 
ed, or no flow, condition and a depressed, or flow condi- 
tion. The trigger 14 may also be positioned between the 
extended and retracted positions to vary the flow rate of 
the collagen delivered to an injection site as will be fur- 
ther described herein. 

The body 12, in conjunction with the positioning of 
the trigger 14 thereon, provides a delivery device which 
may be firmly gripped in an operator's hand and easily 
maneuvered to provide control of the position of a needle 
48 positioned on the distal end portion 41 of the syringe 
body 40 which extends from the front of the syringe hous- 
ing 16. In the preferred embodiment, the valve housing 
18 is configured as a generally cylindrical member, and 
the syringe housing 1 6 includes a reduced diameter por- 
tion 17 which terminates in a semi-spherical portion ig 
forming the forward end of the syringe housing 16. Thus, 
when a practitioner holds the delivery device 10 in his or 



her hand, the practitioner's thumb and index finger will 
engage the interface of the semi-spherical portion 1 9 and 
reduced'dfameterportion-l'y/while'the remaining fingers' 
of the hand can extend around, and thus grip, the cylin- 

5 drical valve housing 18 portion of the body 12. Alterna- 
tively, the practitioner may wrap his or her fingers about 
the body 12, with the thumb extending forwardly such 
that the last digit of the thumb is positioned over the trig- 
ger 14. Thus, a single hand operable device for deliver- 

10 ing a collagen dispersion into an injection site is provid- 
ed Further, as the fingers of the practitioner's hand are 
located adjacent the front, or needle (in the case of Fig- 
ures 1 and 2) end of the delivery device 10, and the prac- 
titioner's thumb is not extending rearwardly to press the 

is projecting end of a plunger, the likelihood that the needle 
48 will move into an undesired location as the collagen 
is injected is significantly decreased. The trigger 1 4 may 
also be located even nearer the front of the body 1 2, and 
actuatable about a pivot at that position. 

20 Referring now to Figure 2, the preferred construction 
and interconnection of the valve housing 18 and syringe 
housing 16 for supporting the syringe 40 and a control 
valve system 60 is shown. The syringe housing 16 is 
preferably a one piece molded member having a cylin- 

25 drical outer portion of varying diameter to form the 
sem i-spherical portion 1 9 and the reduced diameter por- 
tion 17, which outer portion terminates in a front opening 
26 and a rear mating portion 43. A bore 32 extends lon- 
gitudinally through the syringe housing 1 6 from the front 

30 opening 26 to the mating portion 43 and is sized to re- 
ceive a syringe 40 therein as will be further described 
herein. Mating portion 43 includes a bearing face 34 ex- 
tending around the periphery of the bore 32 and a fitting 
portion 20a extending around the periphery of the mating 

35 portion 43. 

The valve housing 18 is also a generally cylindrical 
member with a variable outer diameter terminating in a 
rear fitting portion 22 into which the pneumatic fitting is 
received, a front fitting portion 20a, and a control system 

40 cavity 24 within which the delivery device control valve 
system 60 is received. The rear fitting portion 22 is pref- 
erably configured at a lockable luer fitting. The valve 
housing 18 is preferably a two-piece member, which may 
be disassembled to service the control system 60 if nec- 

45 essary. To connect the valve housing 18 and syringe 
housing 1 6 to form the delivery device body 1 2, the fitting 
portions 20a, 20b are aligned to match the bayonet or 
j-lock portions thereof, and the housings 16, 18 are twist- 
ed relative to each other to connect the housings 16, 18 

50 about the fitting 20. 

Referring still to Figure 2, the syringe 40 is preferably 
a standard injection syringe, wherein the plunger has 
been removed. Syringe 40 includes an outer body por- 
tion 46 with an outwardly extending flange 42 on the rear 

55 end thereof and a luer fitting 50, with a needle 46 extend- 
ing therefrom, located on the distal end portion 41 there- 
of. A piston 52 is received within the body portion 46 such 
that a defined volume 54 of collagen dispersion or solu- 
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tion is provided within the body portion 46 between the 
piston 52 and the distal end portion 41 of the body portion 
46. The piston 52 is preferably a free ftbating piston that" 
does not include a plunger bar attached directly thereto. 
The bore 32 of the syringe body 16 is sized to receive 
the outer body portion 46 of the syringe 40 therein, such 
that the syringe flange 42 is engaged against the bearing 
face 34 of the mating portion 43 of the syringe housing 
16 adjacent to the inward terminus of the bore 32 in the 
syringe housing 1 6. Thus, as pressurized fluid is applied 
into the syringe 40, the syringe 40 is restrained against 
forward movement in the bore 32 by the interference of 
the flange 42 with the bearing face 34, and the piston 52 
may move inwardly of the syringe body 36 to displace 
the material volume 54 outwardly through the syringe 40. 

The control valve system 60 for the delivery device 
1 0 is received in the control system cavity 24 of the valve 
housing 1 8. The control valve system 60 is configured to 
provide a selectively variable quantity of pressurized flu- 
id, preferably a gas such as C0 2 , through a transfer tube 
1 1 0 extending from the control valve system 60 and into 
the rear, open end of the syringe 40, and thus to the pis- 
ton 52. The control valve system 60 is actuable between 
an "open" position to allow fluid to flow therethrough to 
move the piston 52 to displace the material volume 54 
of collagen in the syringe 40 out of the needle 48 and 
into the injection site, and a "closed" position to prevent 
the passage of fluid through the control valve system 60 
and to vent the pressurized gas volume behind the piston 
52 after a desired quantity of collagen has been dis- 
placed out of the needle 48 by the forward movement of 
the piston 52. This configuration and operation allows the 
practitioner using the delivery device to direct a discrete, 
controllable quantity of collagen into the desired injection 
site and then immediately terminate collagen delivery 
when the desired quantity of collagen has been deliv- 
ered. The control of the quantity of collagen delivered 
may be provided by visually monitoring the effect of the 
collagen delivery on the skin surface at the delivery site. 

One skilled in the art can also envision the use of 
measured quantities of material from within the syringe 
for other end use applications such as urinary inconti- 
nence. In such instance, the proper amount of material 
can be placed in the syringe initially, or housing 16 can 
be shaped in a manner which exposes the surface of sy- 
ringe 40, permitting determination of the amount of ma- 
terial which remains therein. 

The control system 60 enables the practitioner to 
stop the flow of collagen dispersion or solution immedi- 
ately upon reaching a specific desired effect on the body 
or a particular quantity of collagen dispersion or solution 
dispensed. Referring still to Figure 2, the details of the 
construction of the control system 60 are shown. The 
control system 60 includes a flow control valve 62 and a 
three way valve 64 configured in series, which are oper- 
ated by the trigger 14. The flow control valve 62 is pref- 
erably a needle valve having a body 66 and a rotatable 
stem 68. By rotating the stem 68 of the flow control valve 



62, a passage (not shown) extending through the needle 
valve body 66 may be selectively opened and closed to 
permrt the pressurized'gas'orotherfluid to pass through 
the valve. Further, the passage through the flow control 

5 valve 62 may be throttled, i.e., the rate of fluid flow 
through the passage may be varied by varying the arcu- 
ate position of the valve stem 68. The three-way valve 
64 is preferably configured to allow passage of fluid 
therethrough when the three-way valve 64 is open, and 

10 to vent fluid pressure from the downstream side of the 
three way valve 64 when the three way valve 64 is 
closed. To provide this operation, the three way valve in- 
cludes a valve body 70, and a plunger 72 extending out- 
wardly from the valve body 70. The plunger 72 includes 

15 a relief passage 74 therein (shown in phantom), which 
may be selectively used to connect the downstream, or 
syringe piston, side of the three way valve 64 to atmos- 
phere. The three-way valve 64 is spring biased to main- 
tain the stem 72 in an extended position from the valve 

20 body 70, which maintains the relief passage 74 in the 
plunger 72 in communication with the downstream side 
of the valve 64 when the valve' 64 is closed. 

The flow control valve 62 and the three way valve 
64 are coupled in series to selectively pass pressurized 

25 fluid from the pneumatic supply 1 00 (shown in Figure 1 ) 
to the transfer tube 110 extending between the control 
system and the syringe piston 52 in the syringe body 42. 
Preferably, an elbow 65 is provided to communicate fluid 
from the flow control valve 62 to the three-way valve 64, 

30 and an elbow 67 is provided to communicate fluid from 
the three-way valve 64 to the transfer tube 1 1 0. The pre- 
ferred sequence of operation of the valves 62 and 64, to 
supply pressurized gas to the piston 52 is to first close 
the relief passage 74 by partially depressing the plunger 

35 72 of the three way valve 64, and then simultaneously 
further depressing the plunger 72 to open the passage 
through the three way valve 64 while turning the valve 
stem 68 to open the passage through the needle valve 
62. 

40 Referring now to Figures 2 to 5, the control system 
60 is operated by the movement of a transfer rod 82 con- 
tactable at one end to the trigger 14 and at its opposite 
end to a motion transfer coupling 84 configured to con- 
vert linear movement of the transfer rod 82 into rotary 

45 movement of the valve stem 68 and linear movement of 
the valve plunger 72. The rearmost extension of the 
transfer rod 82 preferably includes an enlarged portion 

85, which may be an integral portion of the transfer rod 
82 or may be a separate element affixed to the end of 

so the transfer rod 82 adjacent the cross-arm 86, and the 
forward, trigger engaging portion of the transfer rod 82 
may also be enlarged, to keep the rod 82 from sliding out 
of the syringe body 1 6 when the body 1 2 is opened. The 
motion transfer coupling 84 includes a cross-arm 86 se- 

55 lectively connectable to the end of transfer rod 82 adja- 
cent the valves 62, 64 and a lost motion connection 87. 
The enlarged portion 85 engages against the cross-arm 

86. By enlarging the contact area between the cross-arm 



5 



9 



EP 0 692 270 A2 



10 



86 and the transfer rod 82, the engagement load of the 
transfer rod 82 on the cross-arm 86 will not cause pitting, 
and the engagement point between the two elements 
can be spread over a larger area to prevent cocking of 
the cross-arm 86 as it is actuated rearwardly. The lost s 
motion connection 87 is used to selectively engage a nut 
88 received on a threaded rod 90 extending from the flow 
control vatve stem 68 with the cross bar 86. One portion 
of the cross arm 86 engages the foremost extension of 
the plunger 72 from the three way valve 64, and a second io 
portion of the cross-arm 86 partially forms the lost motion 
connection 87 to selectively, linearly move the lead nut 
88 received over the threaded rod 90. The lead nut 88 is 
fixed against rotation and the threaded rod 90 is fixed 
against linear movement. Therefore, linear movement of '5 
the lead nut 88 with respect to the threaded rod 90 caus- 
es the threaded rod 90 to rotate and thereby rotate the 
stem 68 to open the flow control valve 62. By varying the 
linear movement of the lead nut 88 with respect to the 
valve 62, the extent of stem 68 rotation may be controlled 20 
to throttle the opening through the flow control valve 62 
and thus control the pressure at the piston 52. 

The lost motion connection 87 includes a secondary 
rod 89 extending rearwardly from the cross-arm 86 and 
through a counter-bored hole 91 in the lead nut 88. The 2s 
end of the secondary rod extending from the cross-arm 
terminates in a shoulder, such as a secondary nut 93 re- 
ceived on the secondary rod 89 rearwardly of the lead 
nut 88. The counter-bored hole 91 terminates within the 
lead nut 88 in a ledge 95, and a ledge spring 97 extends 30 
about the secondary rod 89 between the secondary nut 
93 and the ledge 95. 

The control assembly is normally maintained in a 
closed position, as shown in Figure 3, wherein the relief 
passage 74 in the three-way valve 64 is open to relieve 35 
pressure on the downstream side of the three way valve 
64, and the main flow passages through the valves 62, 
64 are closed. I n this position, the cross-arm 86 is in con- 
tact with the plunger 72 of three way valve 64, but is 
spaced from the lead nut 88. The spring 97 is fully ex- 40 
tended to bias the lead nut 88 to its fully forward position 
at which the valve 62 is closed. Then, as the trigger 14 
is further depressed to the position shown in Figure 4, 
the plunger 72 in the three-way valve 64 is moved in- 
wardly of the three-way valve 64 to close the relief pas- *s 
sage 74. At about this point the cross arm 86 also con- 
tacts the lead nut 88, although slight additional rearward 
movement of the cross arm 86 may be needed to engage 
the cross arm 86 against the lead nut 88. As the trigger 
1 4 is pressed further inwardly of the body 1 2 to the po- so 
sition shown in Figure 5, the cross arm 86 moves the 
plunger 72 of the three way valve 64 further inwardly of 
the three-way valve 64 and simultaneously moves the 
lead nut 88 linearly with respect to the threaded rod 90. 

The movement of the plunger 72 inwardly of the ss 
three-way valve 64 to the position shown in Figure 5 
opens the flow passage through the three-way valve 64, 
and the linear movement of the lead nut 88 on the thread- 



ed rod 90 causes the threaded rod 90, and the stem 68 
attached thereto, to rotate to open the needle valve 62. 
This allows the pressurized gas to travel through the con- 
trol system 60 and tube 110 (Figure 2) and then into the 
syringe body 46 behind the piston 52. This pressurized 
gas moves the piston 52 against the volume of collagen 
dispersion or solution 54 in the syringe body 46 to dis- 
place collagen dispersion or solution through the needle 
48 and into the injection site. 

Once the desired quantity of collagen has been de- 
livered to the injection site, the practitioner can stop de- 
livery of the collagen dispersion or solution by releasing 
the trigger 14. Once the trigger 14 is released, the 
spring-loaded plunger 72 actuates outwardly from the 
three-way valve 64 and also pushes the cross arm 86 
and the transfer rod 88 attached thereto away from the 
body 70 of the three way valve 64. As the cross arm 86 
moves forward in the valve housing 18, the secondary 
nut 93 on the secondary rod 89 also moves forward, and 
this compresses the spring 97. The spring 97 pushes on 
the ledge 95 on the lead nut 88, to move the lead nut 88 
forward and rotate the threaded rod 90 to close the valve . 
62. Because the spring 97 transfers the force from the 
plunger 74 to move the lead nut 88 forward, the spring 
97 may be configured to supply sufficient force to close, 
but not over-tighten, the stem 68 of the vatve 62. Alter- 
natively, the spring 97 can be removed such that sec- 
ondary nut 93, or other structure forming a stop shoulder, 
is used to pull the lead nut 88 forward to close the needle 
valve 62. 

The delivery device 10 is particularly suited to sup- 
plying a continuous stream of controlled amounts of col- 
lagen dispersion or solution to the injection site while the 
tip of needle 48 tip is maintained in the injection site, 
which allows the delivery device practitioner to provide 
a precise amount or quantity of collagen needed to pro- 
vide the desired cosmetic effect at an injection site, for 
example. By varying the inward travel of the trigger 14, 
the practitioner can change the opening of the passage 
through the needle valve 62 and thus throttle the pres- 
sure passing through the control system 60 to control the 
movement of the piston 52 in the syringe 40. Thus, the 
practitioner may inject collagen in one continuous stream 
by maintaining the trigger 14 in a fully or partially de- 
pressed position for the entire injection, can fluctuate the 
trigger between fully on and fully off positions to provide 
intermittent small quantities of collagen to the injection 
site, or may vary the trigger depression to continuously 
vary the flow rate and quantity of the collagen being de- 
livered though the needle 48 and into the injection site. 
Thus, the delivery device 10 allows the practitioner a 
wide range of application and delivery regimens in a sin- 
gle package. 

Referring now to Figures 1 and 2, the preferred sup- 
ply configuration for the pressurized gas source is also 
shown. A pneumatic supply 100, such as a C0 2 bottle 
1 02 (shown in phantom), is connected to a regulator 1 04. 
The C0 2 bottle 102 is received in a housing 108, and the 
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housing 108 is sized to permit the practitioner to slip the 
entire pneumatic supply 100 into a pocket or clip the 
pneumatic supply 100 to an article of clothing. The reg- 
ulator 104 is preferably a standard spring biased piston 
configuration (not shown) wherein a spring loads a piston 
against an orifice in communication with the C0 2 source. 
The piston moves on and off the orifice to regulate the 
pressure of the C0 2 on the downstream side of the valve. 
An adjustment knob 1 50 is provided on the exterior of 
the regulator 104, which when turned can increase or 
decrease the spring compression. A higher spring com- 
pression will result in a lower pressure reaching the con- 
trol valve system 60. A relief valve 114 is also provided 
on the pneumatic supply 1 00. The relief valve is one typ- 
ical of those in the art, which spring loads a valve on a 
seat. If the pressure at the relief valve 114, which is lo- 
cated intermediate the regulated outlet from the C0 2 bot- 
tle and the delivery device 10, exceeds a pre-determined 
limit, the relief valve 1 1 4 will vent the pressurized fluid to 
atmosphere. Further, if the practitioner wants to deter- 
mine whether the C0 2 bottle 1 02 is still charged, or wish- 
es to fully vent the bottle 102, the relief valve 114 may 
be depressed to vent the fluid to the atmosphere. The 
regulator 104 thus reduces the pressure of the gas exit- 
ing the bottle, typically maintained at pressures as high 
as 850 psi, to useable pressures of 60 to 250 psi. A length 
of tubing 1 22 extends from the regulator 1 04 to the fitting 
on the fitting portion 22 of the delivery device body 1 2 to 
deliver regulated fluid to the control valve system 60. The 
tube 122 preferably terminates in a luer fitting with a 
valve, such as a poppet valve, therein. Referring again 
to Figure 2, to provide a gas path from the three-way 
valve 64 outlet to the piston 52, the transfer tube 110, a 
hollow rod, extends from an elbow 67 hard piped to the 
three way vafve 64 and into the rear open end of the sy- 
ringe body 46. The transfer tube 110 includes an en- 
larged stop 112, which engages the back side of the sy- 
ringe flange 42, and a seal ring 116 such as an o-ring 
seal in a seal groove 1 1 8 on the portion thereof received 
in the syringe body 46. Thus, as the fluid, preferably C0 2 
in the gas phase, passes from the regulator 104, it is 
passed through the tubing 122, valves 62, 64 and the 
transfer tube 1 1 0 to contact the piston 52. A spacer 1 20 
may be located between the terminus of the transfer tube 
122, in the syringe body 46, and the piston 52 to reduce 
the quantity of gas charged into the syringe during each 
actuation of the trigger 1 4 where the quantity of collagen 
dispersion or solution in the syringe 40 is less than the 
full capacity of the syringe 40. If desired, the spacer 120 
may be fixed to the piston 52, such as by providing a 
threaded stud on the spacer 120 and threading the stud 
into a threaded hole in the piston 52. 

The delivery device 10 of the present invention is 
easily assembled and disassembled to allow the practi- 
tioner to remove and replace pre-filled collagen syringes 
40. Referring again to Figure 2, the delivery device is as- 
sembled by placing a fresh pre-filled syringe 40 of colla- 
gen in the syringe housing 1 6. The valve housing 1 8, with 



the control system 60 therein and the transfer tube 110 
projecting therefrom, are then aligned with the syringe 
housing 16, and the two housings 16, 18 are brought to- 
gether such that the free end of transfer tube 110 and 

5 the seal ring 1 1 6 portion of transfer tube 1 1 0 is received 
in the open end of the syringe 40 in the syringe housing 
16. The housings 16, 18 are then brought together to 
align the fitting portions 20a, 20b thereof, and the hous- 
ings 16, 18 are twisted together to lock them together 

w about the fitting 20. To remove the syringe 40 and replace 
it with a new syringe 40, the sequence is reversed to 
open the housings 16, 18 and expose the syringe 40 for 
removal. 

Referring now to Figures 6A and 6B, the configure- 
rs tion of the needle depth guide 300 is shown. The needle 
depth guide 300 is used to allow a practitioner to select 
a specific extension of the needle tip beyond the end of 
the depth guide which corresponds to the desired depth 
of the injection, and then insert the needle until the skin, 
20 or other membrane into which the injection is being 
made, contacts the depth guide. In Figure 6A, the needle 
48 extends the minimum distance from the depth guide 
300, and in Figure 6B, the needle extends the maximum 
distance from the depth guide 300. The preferred depth 
25 guide 300 configuration includes a cap 302 which is re- 
ceived over the extending luer fitting 50 of the syringe 
40, and an adjustable ferrule 306. The cap 302 includes 
a plurality of extending tines 308 which are spaced about 
the perimeter of the lower portion of the cap 302 and an 
30 extending threaded portion 310. The ferrule 306 includes 
an internally threaded first portion 31 2 and an extending 
tubular guide 314 which terminates in an open end 304. 
The extending tines 308 position and secure the cap 302 
on the ribbed luer fitting 50 of the syringe 40. Preferably 
35 the luer fitting 50, with the needle depth guide 300 ther- 
eon, is supplied to the practitioner separately from the 
syringe 40, and the practitioner connects the luer fitting 
50 over the distal end portion 41 of the syringe 40. 
By turning the ferrule 306 on the threaded portion 
40 310 of the cap 302, the position of the end 304 of the 
tubular guide 314 may be changed with respect to the 
distal end of the needle 48, and thus the extension of the 
needle 48 beyond the end 304 of the tubular portion 31 4 
may be adjusted. The extension of the needle 48 past 
45 the end 304 of the tubular portion 314 may be used to 
set the depth below the skin to which the needle 48 pen- 
etrates. Thus, for a cosmetic application, when a specific 
quantity of collagen, or other material, is delivered to the 
dermis with the delivery device, the practitioner adjusts 
so the depth guide 300 so that the desired needle 48 pen- 
etration depth under the epidermis is equal to the exten- 
sion of the needle 48 beyond the end of the tubular guide 
314. Preferably, the depth guide 300 is configured to al- 
low the distal end portion of the needle 48 to extend be- 
55 tween about 0.030 and 0. 1 60 inches from the end of the 
tubular guide 314 to ensure that the collagen, or other 
material, is delivered to the appropriate layer of the der- 
mis. By turning the ferrule 306 on the threaded portion 
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310 of the cap 302, these dimensions for the extension 
of the needle end past the open end 304.of the tubular 
guide 314 may be provided. When the ferrule 306 is fully 
inwardly turned over the threaded portion 31 0 of the cap 
302, the threaded first portion 31 2 engages the outer end 
of the cap 302 which provides the stop to ensure that no 
more than 0. 1 60 inches of needle 48 will extend past the 
open end 304 of the tubular guide 314. Likewise, the 
threads on the threaded portion 310 terminate such that 
the ferrule 306 cannot be turned in a direction counter 
from the fully retracted position to a position wherein less 
than 0.030 inches of needle 48 extend past the end 304 
of the tubular portion 314. 

It is specifically contemplated that the practitioner 
will set the needle depth by turning the ferrule to obtain 
the desired needle 48 extension, and then permit the end 
304 of the tubular portion 314 to touch the patient's epi- 
dermis. However, the end 304, when calibrated by the 
practitioner to represent a reference point for the amount 
of needle 48 extending therepast, may move the needle 
tip within the patient with fine control by using the end 
304 as a reference point. 

Although the delivery device 1 0 has been principally 
described with reference to the delivery of collagen to 
dermal locations, the delivery device 10 may also be 
used to control the delivery of collagen, and other inject- 
able materials, to other locations and through delivery 
vehicles other than needles. For example, the device 
could be used to provide control over catheter delivered 
collagen to locations such as the urinary sphincter, or 
other more internal locations within the body. The deliv- 
ery device 10 is particularly suited to that, and other ap- 
plications, where a relatively precise quantity of material 
must be delivered to a specific body location. Addition- 
ally, in any application, the device 10 supplies all of the 
energy needed to force the injectable material from the 
syringe body and into the injection site, and thus reduces 
the muscle strain on the practitioner's hand which may 
accompany traditional injection techniques. Further, al- 
though the device has been described in terms wherein 
the control valve assembly 60 and the trigger 14 are in- 
corporated into the device body 1 2, the invention specif- 
ically contemplates placing either, or both, of these ele- 
ments in a separate structure, such as a foot petal hous- 
ing. In that configuration, the practitioner's hands are 
completely freed of any triggering motions. 

The above-described preferred embodiments of the 
present invention are not intended to limit the scope of 
the present invention as demonstrated by the claims 
which follow, as one skilled in the art can, with minimal 
experimentation, extend the disclosed concepts of the 
invention to the scope of the invention as claimed herein. 



Claims 

1 . A delivery device for delivering a measurable quan- 
tity of an injectable material from a syringe to an 



injection site, wherein the syringe includes at least 
a body portion for receiving a quantity of the inject- . 
able material, a delivery vehicle coupled to the body 
portion and insertable at an injection site and con- 

5 figured to permit the injectable material to pass 
therethrough, and a piston disposed in said body 
portion and moveable therein to displace at least a 
portion of the injectable material through the delivery 
vehicle, comprising: 

10 a fluid source coupled to the syringe to provide 

fluid under pressure to the piston; 

a control valve assembly disposed intermedi- 
ate said fluid source and said piston and including a 
first valve member and a second valve member; 

is said first valve member having a valve body 

with a first flow passage therethrough and a plunger, 
having a relief bore therein, selectively positionable 
in said valve body, said first flow passage having an 
inlet and an outlet, said plunger having at least a first 

20 position wherein fluid is blocked from passage 
through said first flow passage and said relief bore 
is maintained in flu id communication with said outlet, 
an intermediate position wherein said relief passage 
is blocked from communication with said outlet and 

25 flu id is blocked from passage th rough said flow pas- 
sage, and a second position wherein fluid may flow 
through said first valve member; 

said second valve member having a second 
flow passage therethrough and a throttling member 

30 selectively engageable with said second flow pas- 
sage, said throttling member having a first position 
wherein said throttling member closes said second 
flow passage to block the passage of fluid there- 
through and a second position to open said second 

35 fluid passage to allow fluid to flow therethrough; 

and a control member selectively positionable 
to position said first valve member and said second 
valve member in said first and said second positions. 

40 2. The delivery device of Claim 1 , wherein said second 
valve member is a needle valve. 

3. The delivery device of Claim 2, further including a 
body portion wherein the syringe body is at least par- 

45 tially received in said body portion. 

4. The delivery device of Claim 3, wherein said control 
member includes a trigger member arcuately posi- 
tionable with respect to said body portion, said trig- 

50 ger member moveable between a fully extended 
position and a fully depressed position. 

5. The delivery device of Claim 4, wherein said control 
member includes a transfer rod extending from said 

ss trigger member to said control valve assembly. 

6. The delivery device of Claim 5, wherein said control 
member further includes a translation member 
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linked to said second valve and linear motion of said 
transfer rod is. converted. into. rotational motion of. 
said second valve stem by said translation member. 

7. The delivery device of Claim 6, wherein said trans- 
lation member includes a lead screw and a lead nut. 

8. The delivery device of Claim 1 , wherein said control 
member further includes a cross-arm connected to 
said transfer rod adjacent said first valve and said 
second valve, and said cross arm is actuable 
between a first position and an intermediate position 
to move said plunger of said first valve between said 
first position and said intermediate position inde- 
pendently of movement of said throttling member of 
said second valve. 

9. The delivery device of Claim 8, wherein said cross 
arm is further actuable between said intermediate 
position and a second position to simultaneously 
actuate said plunger to open said first valve and said 
throttling member to open said second vatve. 

10. The delivery device of Claim 7, wherein said throt- 
tling member is connected to said lead screw. 

11. The delivery device of Claim 8, further including a 
return spring disposed adjacent said translation 
member and said return spring actuates said lead 
nut from said second position to said intermediate 
position when said trigger is released. 

12. An apparatus for selecting the penetration depth of 
the end of a tubular delivery vehicle into a mem- 
brane, comprising: 

a body portion having the tubular delivery vehi- 
cle extending therefrom, said body portion having a 
receptacle therein in communication with said tubu- 
lar delivery vehicle; 

an first member received on said body portion 
and fixed with respect to the tubular delivery vehicle; 
and 

a second member received on said first mem- 
ber and selectively positionable thereon, said sec- 
ond member having a distal end portion disposed 
adjacent to the end of said delivery vehicle and 
adjustable with respect thereto by selectively posi- 
tioning said second member on said first member. 

13. The apparatus of Claim 12, wherein said first mem- 
ber includes threads thereon, and said second 
member includes mating threads thereon. 

14. The apparatus of Claim 13, wherein said tubular 
delivery vehicle is a hypodermic needle. 

1 5. The apparatus of Claim 1 4, wherein said body mem- 
ber includes a luer fitting, and said first member is 



selectively receivable on said luer fitting. 

16. The apparatus of Claim 12, wherein said distal end 
portion extends around the delivery vehicle. 

5 

17. The apparatus of Claim 16, wherein: said first mem- 
ber includes a threaded portion; and said second 
member includes an internally threaded portion 
received over said threaded portion and an extend- 

10 ing tubular portion extending circumf erentially about 
said tubular delivery vehicle. 

1a The apparatus of Claim 17, wherein said second 
member may be positioned at a first position with 

is respect to said threaded portion at which said tubu- 
lar delivery vehicle extends a maximum distance 
from said second member, at a second position with 
respect to said threaded portion at which said tubu- 
lar delivery vehicle extends a minimum distance 

20 from said second member, and at intermediate posi- 
tions between said first position and said second 
position.. 

19. The apparatus of Claim 1 2, wherein said membrane 
25 is a human dermis. 

20. A method of injecting an injectable material into a 
membrane, comprising the steps of: 

providing a delivery vehicle insertable into the 
30 membrane; 

providing an adjustable guide member adja- 
cent the end of the delivery vehicle; 

selecting a distance within the membrane at 
which to terminate the extension of the delivery vehi- 
35 cle into the membrane; and 

positioning the guide member a distance from 
the tip of the delivery vehicle corresponding to the 
distance within the membrane at which the exten- 
sion of the delivery vehicle is to terminate. 

40 

21. The method of Claim 20, wherein said delivery vehi- 
cle is a hypodermic needle extending from the end 
of a syringe body. 

45 22. The method of Claim 21 , wherein said syringe body 
includes threads on the end thereof, and the guide 
member includes threads therein and is engageable 
over the threads on the syringe body. 

50 23. The method of Claim 22, wherein the step of posi- 
tioning the guide member is provided by rotating the 
guide member on said threads on said syringe body. 

24. A method of injecting a material maintained in a 
55 syringe body having a tubular delivery vehicle 
extending therefrom and insertable into a mem- 
brane, comprising the steps of: 

providing a hand-holdable body having an 
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aperture therethrough for receiving the syringe body 
in a position whereby the tubular, delivery.extenda 
from the hand-holdable body; 

providing a pressurized fluid source; 

providing a fluid control member selectively s 
engageable between a fully open position wherein 
fluid is supplied to the syringe under pressure, a fully 
closed position wherein fluid is prevented from pass- 
ing through the control member and any fluid pres- 
sure in the syringe body is vented to atmosphere, io 
and intermediate positions between the fully open 
and fully closed positions wherein the pressurized 
fluid flow through the control member is throttled 
between the flow rate at the fully open and the fully 
closed positions. 15 

25. The method of Claim 24, wherein the fluid control 
member includes: 

a needle valve selectively positionabte 
between an open position, a closed position and 20 
intermediate positions to throttle the flow there- 
through; and, 

a three way valve positionable between a fully 
closed position and a fully open position; 

wherein the needle valve and the three way 25 
valve are coupled in series. 



moving the cross-arm from a first position 
wherein ,the,needle valve and.the threerway valve 
are positioned to prevent fluid passage therethrough 
and an orifice in the three-way valve is positioned to 
vent fluid pressure between the three-way valve and 
the syringe body, to an intermediate position 
wherein only the th ree-way valve is actuated to close 
the orifice; and then 

moving the cross-arm to a second position 
from the intermediate position wherein the needle 
valve and the three-way valve are simultaneously 
opened to allow fluid to pass therethrough. 

30. The method of Claim 29, including the further step 
of adjusting the position of the trigger to move the 
cross-arm between the intermediate position and 
the second position to throttle the pressurized fluid 
passing through the needle valve. 



26. The method of Claim 25, further including the steps 
of selectively venting the fluid pressure intermediate 

the fluid control member and the syringe body to 30 
atmosphere through the three-way valve. 

27. The method of Claim 25, further including the steps 
of: 

locating the fluid control member in the 35 
hand-holdable body; 

providing a trigger, actuable between a fully 
depressed position, a fully extended position, and 
intermediate positions, on the hand-holdable body; 

extending a drive member between the trigger 40 
and the fluid control member; 

and actuating the fluid control member to a 
fully open-position when the trigger is fully 
depressed. 

4$ 

28. The method of Claim 27, further including the steps 
of: 

providing a cross-bar intermediate the transfer 
rod and the trigger; and 

moving the cross-bar with the transfer rod as 50 
the trigger is moved to the depressed position to 
simultaneously open the three way valve and the 
needle valve. 



29. The method of Claim 28, further including the steps ss 
of; 

providing a lost motion connection between 
the cross-arm and the needle valve; 
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